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MADISON RANGE COMPOSITE SECTION

BIG SKY SECTION PAMPHLET ACCOMPANIES MAP

RUBY RIVER SECTION 108 U
) L - . . -
NE1/4 sec. 16, T. 9 S., R. 3 W., Home Park Ranch 7.5-minute quadrangle, and 950 M p 1925 SE1 apper p2a8rt of Madison Range composite section
217 - [ oW - .
NW1/4SW1/4SEl/4 sec. 17, NEl/4 sec. 20, SW1/4SW1/4 sec. 21, T. 9 S., R. 3 W., Pt SR e (217) Mudstone, dark-gray. (102) Sendstone, gray to olive—gray, fine—grained, clayey. biotitic, NW1 /4 /34 seTc v sam; SW31/8 sec. 27, T. 6 5., R. 3 E., and
Varney 15-minute quadrangle, Greenhorn Range, Madison County, Montana. 216 —pfan (216) Mudstone, olive—green. 102 noncalcareous; ripple crossbeds; contains plant frogments, /4 sec. » T. 7 8., R. 3 E., Gallatin Peak /.5-minute quadrangle,
v, 2000 | 1018 e including twigs and small logs; mudchips. Madison Range, Gallatin County, Montana.
101B RS —
SAMPLE 215 W_—M_M'} (101) Mudstone ?nd sandstone, interbedded. Mudstone, gray, 60 SAMPLE
1010 =~ percent of unit. Sandstone, olive—gray, fine—grained to very fine .
IDENTIFICATION FEET/METERS LITHOLOGY DESCRIPTION g;g sae e v 1950 — IR o o grained, thin—-bedded, carbonaceous, calcareous; locally burrowed; IDENTIFICATION FEET/METERS LITHOLOGY DESCRIPTION
0 o 212 975 — A — M'W\ - few wood fragments. 0 o .
(211) Sandstone, light—gray in upper part and olive—gray in lower 101D I RO j
. — AWK 55 >
211 part; fine—grained, thin—bedded, calcareous, quartz— and chert—rich; 101E __""M vy
. . . - -
318 (319) Sandstone and mudstone, intsrbedded. Sandstone, medium-gray, 210 — 300 plont fragments In lower part: trough crossbed axes atrike 160°-180°. _W""\MA . . s (s4) Mudstor}e ond sandstone, interbedded. Mudstone, dark-gray, thin—
medium-grained, thin-bedded. Mudstone, olive—green, poorly exposed. 208 (209) Mudstone, ollve—green. 100 e TN (1?0) Sandstone, olive—gray, fine—grained, one bed, muddy and rubbly 54 D:I_29]_8>_,m,w.M bedded, finely laminated. Scndston?. pale—yellowish—brown, in
~08-207 ( ) — 800 in upper part. vy (sgtga\seg rép;{les. Rgl;bly; top c;f unit forrgs Iec!ig?. R g
208) Coal. ge . andstone, medium-gray, fine—grained, mainly quartz an
2068 g —
] feldspar; locally calcareous; plane bedded and local ripples and broad
318 25 2068 (206) Mudstone, dark—gray; local lenses of medium—gray |Imestone with 1875 . . 3 — trough crossbeds. Abundant discontinuous beds a few cm thick of
e 205 \ 11 1 1000 — DL gastropods, and dark—brown fetld |imestone with leaf imprints. o8 —l; D RS (98) icndstone. ;-;PZ:'I' Pﬂrttrf OHV:;grO)’. f;':'e—gfu“:’edé clayey, ] 52 25 — — dark—gray mudstone and clayey siltstone. Lower part contalns thin
. 5 r . - . - . i
2oin (205) Sandstone, light—gray, thin— to medium-bedded, weathers a7 corbenaceous. Middle part 1s llghi-groy. fine gralned; composed e 51 5 - fnterlayers of horizontal pale~brown mudstone between rippie—
—»] uartz, chert, and feldspar ntai lant deb L i
204B massive; noncalcareous, composed mainly of quartz and some chert as i q Z. ert, apar; co ns minor plan ebris. ower 4g — lominated sandstone. Chert pebble conglomerate locally at base.
318 (318) Mudstone, olive—green. U ' t 1 l b éd i J . g5 5 o part is olive—gray, weathers rusty brown, fine— to medium—grained, RS . .
) . 204C pper part 1s plane bedded; some beds contain root structures in gy - - — noncalcareous, composed of quartz, chert, and feldspar; 48 IR WO (48) Siltstone and Mudstone, thin interbeds, carbonaceous.
317 (317) Sondstone, medium—gray, fine—grained, quartz— and chert—rich growth position. Lower part Is trough crossbedded; contains local SRR thick—bedded; contains abundant plant debris, including twigs prian “annn A4 i i
a16 “salt—and-pepper." thin—bedded; load structures at base; contains 2038 asymmetrical ripples that show transport wos from west to east. branches 20__%0 cm long and 7-8 cm In dianete;' ' w7 ol st I (4131'50"?,':0"6; medium— to dark—gray, fine— to medium—grained,
a1s pieces of carbonized wood. A Unit is erosional into underiying strata, and is lenticular along 83 | 11 1 2000 — L — (92) Sandstone, olive—gray, fine—grained, thin—bedded, burrowed; us _’ : cl(l':;; .ob::ld'o:vr:;b?::?[i; quertz— and chert-rich; local mud chips;
50— 2038 strike. contains plant fragments, leaf impressions, twigs; tops of beds are l— avvon & .
gt P 1025 — g2 - =
(204) Mudstone and sandstone, interbedded. Mudstone, gray. Sandstone, muddy and biotitic; ripple crossbedded. yg B [ T I | S0 — : .
o - olive—gray, fine—groined, 1— to 15— thick beds, clayey. 81 (31) Coal. claye by y1 42 012921’3 (46—?8) Mudstone, siltstone, and tuff, interbedded, thin—bedded, in
(314) Mudstone, olive—green. 203C carbonaceous, rubbly weathering. e 90-89 (50 , yey. 58 . D12920)- unll:s as much clis 1tr;'lgh:ck.l MuTTtone,ldork—?roy. noncalcareous,
udstone, olive—green. 37 carbonaceous plan ebris; locally coaly. Siltstone, dark—graoy,
=< vy :
) ) ) Mudstone, dark-gra carbonaceous. a5 36 =P carbonaceous, local small—scale ripple crossbeds; megafossils
313 (313) Sondstone, olive—green, fine—grained, noncalcareous, thin— 2030 (8 ) gray. ish— i
bedded, trough crossbzds s ! . 86-87 - (88) Mudstons, olive—green, carbonaceous. 84 —olx X tocally. Tuff, yellowish-green, yellowish-orange, light=gray,
, light— , weathers brownis ro o brown, x X% %%’ y de eathered, bentonitic; some beds hard, dense,
. q . 202 (202) Sandstone, light—gray, weath b ish groy to b (87) Mudstone. dark— | P x commonly deeply weathered, bentonit beds hard, d
a1z ) medlun-grained, medium-bedded, very calcareous, micaceous, . 2025 — stone, da gray, coaly. 33 D12919% —dhaw " finely laminated, graded, silicified, contain lithophysae.
75 —| (312) Mudstone, olive—green. quartz— and chert—rich; horizonta! burrows; some wood fragments. 86 — (86) Sandstone, olive—gray, fine—grained, thin—-bedded, moderately 32 —.% 0000
. - 11 1050 — R Channel—fl11, lenticular. g5-81 - calcareous; tops of beds are clayey, biotitic, contain plant debris. . 3 75— D12908» —fm
i 0 Some stems are vertical, in growth position. 30
i o5 201 —» 83 - (83) Sandstone, olive—gray, fine—grained, cloyey, thin—bedded. 20-28
rippled. Tops of beds are clayey, biotitic, contain plant fragments; 27 — 25 (27) Sondstone, dark—gray, fine— to medium—-grained, thin—bedded;
82 — y gme g
o0 mudcracks? mostly angular quartz grains, but 15-20 percent rounded;
| 355 81 —. M| (81) Sandstone, olive—gray, fine—grained, clayey In upper part. 26 clayey, carbonaceous; upper part has carbonized plant stems.
‘ ) 200) Sandstone, In beds 10-20 cm thick, except f ) thick (26) Sandstone, pale—brown, fine— to medium—grained, massive. Upper
] (307) St.:ndstone, medium—gray, weathers brc:wn, fine—grained, 1— to 2— 200 . ( bec)i. Uomer mart ia mediumarey. weethars biown?;ho;\:cy-m—- ic o0 |11 12050—— 6251 1 1 0.0-2 m, light—gray, mediumn—grained, noncalcareous, quartz—rich
30 L 100— L cm-thick wavy beds, quartz— and chert—rich "salt—and—pepper." 1075 — medium-grained, quartz— and chert—rich "sult—and—papper;“ 100 - saondstone, minor plant debris. Irregular erosion surface at top.
08 1998 —WN crossbedded. Lower part is olive—gray, rubbly. 7 —l . . . e SR
1988 -, ' - ' - ’ » Y
30 ] . ] (72%q3:;dstone olive—gray, fine—grained, noncalcareous pper part
304 188 —»| ’
a03 (198) Covered. Change In dip. Small foult concecled here? (25) Sandstone, yellowish—gray, fine— to medium-grained, locally
02 197 e 25 cocrse—gro:ned and pebbly, thin— to medium-bedded; a few hurmmocky
; 78 ) crossbeds in lower part, trough crossbeds in upper part; local
301 1988 — 2075 — carbonaceous shale lenses a few mm thick; local burrows.
00 125 — (300) Sandstone, olive—brown, fine—grained, thin—bedded. 1968 111 1100— B T B 125 —
186) Mudstone, min dst , olive— . ! .
:Z: (299) Mudstone, dark—gray, weathers Into chips. 198C — ( ) ne, minor sandstone, olive-grean, poorly exposed 7 ¥ (77) Sandstone, medium—gray, fine—grained, 10— to 50—cm—thick beds,
_’ very calcareous, quartz—and chert—rich, "salt—and—pepper;" biotitic
297R X PP 2u
2978 196D —f. 76R — and clayey in upper part; a few small burrows. Sharp lower contact. oy (24) Siltstone, Mudstone, and Sandstone, rhythmically interbedded;
188E i dark—gra thin—bedded, finely laminated; mainl | bedded but
286 768 ) 2 gray, . y ; nty plane bedded bu
. ipple crossbeds; o few horizontal burrows on mudstone beds
185 —> (76) Mudstone and sandstone, interbedded in intervals o= much as 24 Tome ke $ e
p— . - f
L 1, 150 — o 194 1125 —] —»f; 76C t 11 12100 Frra - 20 cm thick; mudstone is 70 percent of unit and contoins many wood 24 ew vertical burrows in siltstone and sandstone.
;:g: :: 76D —f fragments. 'Three lithic types are repeated several t!mes—from top to ag 111t 150 — ] (23) Siltstone, dark—gray, thin—bedded; minor mudstone, sandstone;
1930 ~E bottom: olive—green mudstone, dark-gray mudstone, olive—gray fine— ripple crossbeds locally. Gradational into unit 24.
1930 2 28E grained sandstone. Sandstone contains local ripple crossbeds.
R —>)
285 — 50 —»! . 183E - (75) Sandstone, medium-gray, fine— to medium-grained, beds 0.5-1 m | (22) Sondstone, yellowish—gray, fine—grained, medium-bedded to
y g >
192) Sandstone, daork—brown-weathering, fine—grained ry fin 75 thick; contains plant debris; quartz— ond chert-rich "salt-and- 22 massive; hummocky crossbedded, plane beds in upper 1 m.
R . g. ] to very e
162 3 - grained, ripple crossbedded; basal few centimeters argillaceous and 2125 — pepper;" muddy and biototic in uppermost part; a few trough
175 —] 1818 Ly 11s0— ?DI RN contaln whole leaves. Top of unit contains megaripples with axial crossbeds, wavelength about 1 m. Local soft—sediment deformation. 175
191B —f trend of 160°, transport toward 012°. 21 ]
! — B850 (74) Sandstone to siltstone, and mudstone, interbedded. Sandstone 21
1g1c —) (191) Mudstone, and sandstone to siltstone, interbedded. Mudstone to siltstone, olive—gray, fine—grained, thin—- to medium-bedded. g% (21) sandstone and Mudstone, dark—gray to olive—gray. Sandstone,
' * . ’ Beds pinch and swell along strike; one is lenticular, scoured into very fine grained to fine—grained, well—sorted; hummocky crossbeds;
olive—green, makes up most of unit. Minor interbedded olive—gray P ond . . 2t : i ! y ’
(294) Sandstone, ollve—green, fine—grained, thin-bedded, poorly 191D siltstone to very fine grained sandstone, thin—bedded. ’ = underlying strate of unit. Mudstone is olive-gray, carbonaceous. §§ O_?_T:;un_or_TE l:urrowa ;tds:eep o;g!: ;8 beddxmi. Loc?l boll-and-
201 exposed." 72 (73) Covered. Calcite chips; change in dip of beds on opposite sides 21 pililow structures. udstone abou percent of unit.
71 ; : 21
3 191E - L 11 2150 — L — = o of interval; could be fault here, probably minor. 21 21
| ] 70 (70) Mudstone, olive—green, some carbonaceous debris; forms chips. 21 a
111 200 L 1175 200 — (20) Mudstone, dark—gray, thin—bedded, finely laminated
191F —» 68 57 59 (69) Mudstone, gray, carbonaceous. 20 ten prnd carbonaceous. ' ' '
191G — 66 (68) Coal, clayey. (19) Saondstone and siltstone, dark—gray, thin—bedded, weathaers
190 — (190) Mudstone, dark—gray. carbonaceous 65 (66) Coal, clayey, sheared. 18 massive and rubbly; finely laminated; discontinuous mudstone
. . . Bi (65) Mudstone, olive~green to gray; plant debris in upper part. laminge and 1— to 2—cm-thick sandstone lenses; unit bioturbated.
1898 N i ) 63 R (64) Sandstone, medium—gray, fine—grained, moderately calcareous, (18) Saondstone, mediumn—gray, fine—gralned, massive, clayey,
283 — 1808 B (189) Mudstone, and sandstone to ailtatone. interbedded. Mudstone, 62 5175 — D12355 P-—drw "sal t—and—pepper;'" beds 1—2 cm thick; trough crossbeds upper 50 cm. 18 D11923, 4 carbonaceous; fossil debris; Ophiomorpha burrows at steep angle to
188 FARAR - olive—grean, makes up most of unit. Minor interbedded olive—gray 61 o e (63) Siltstone, gray, muddy, oscillatory ripple marks. ! bedding in upper part.
225 — C 111 1 1200 T g ey vy vl siltstone to very flne grained sandstone, thin—bedded. ! S SRR 225
;ggr 3 A (62) Mudstone, dark—gray, silty, finely laminated. 17 1 (17) Sandstone, medium—gray, fine—gralned, thin—-bedded, hummocky
— (61) Sandstone, gra 50l teand—pepper.” poorly exposed crossbeds; contains thin lenses of siltstone and mudstone, C
185 ) . Y. pepper, p y P . dark—gray, carbonaceous.
(292) Sandstone, med! gray, medi to coarse—grained, thick— (125)lfgnd:tone, m?ﬁhtm—gr:y. fin;—grcined,iqucrtz— and cher.t—-rlch (16) Sandstone, yellowish—gray, fine—grained, finely lominated,
bedded, noncclcureouws” vortz qn“'d“ cherterich " ° N " 185 ‘su and—pepper; roug. crossbedded, axial trend of 160°. Minor hurmocky crossbeds, local ripple crossbeds; sparse clayey sandstone
— 75 + 9 salt—and—pepper. interbedded mudstone, olive—green 18 . . Ton
2oz a5 ’ green. 111 | 2200 — R — 75 interbeds. OQphiomorpha burrows at steep angle to bedding. O
P — L 1225 — Yooy 250
Fow P ] LI T I |
p— AV H
L — 375 P y (184) Mudstone, minor sandstone, olive—gray. Sandstone, very fine
184 M n M .
gga (291) Mudstone, ol ive—green, weathers Into chips. —»% -| gr?ined, sal t—and—pepper,” 1 cm—thick beds, about 20 percent of
289 (290) Sandstone, olive—gray, 1— to 2—cm—thick beds. P antt * % — 675 ~ Sadal
183 (183) Sandstone, 1—cm—thick beds, rippled; upper part ollve—gray, 15 -
(288) Mudstons, ol ivegraen. muddy; lower part, |ight—gray—brown, very calcareous. P | (15) Mud:tone. dark—gray, thin—bedded, minor interbedded sandstone, | f—
288 ¥y ] 2205 | v T and a few thin tuff beds.
L TAvA _ f— AV
275 — o 1250 — T o 20|
------------------ 287) Sandstone, olive—gray, 1— to 2—cm-thick bed e b Sdaalirvyyy 275 — TR
287 ST T 1 ( . gray, em-thic s. o o)
e o 1 —BfI S O
286 B TN iy (286) Mudstone, olive—green, minor interbedded sandstone, olive— 182 g i Vrvrml (182) Mudstone, dark—gray, carbonoceous, locally coaly. About 20 1 —’&Mm_—‘ EXPLANATION OF MEASURED SECTIONS
285 = ! ( 9";)’- 1~ to 2—cm—thick beds. m ] percent of unit is 20— to 30—cm—thick interbeds of olive—gray, fine— u —'mm“""""m"“"""m (14) slitstone, dark—gray, medium-bedded; a few, discontinuous whispy +
Fn A 285) Sandstone, olive—gray, 1— to 2—cm-thick beds. e grained, silty, weakly calcareous, ‘'salt—and-pepper' sandstone PAVA S e ; ] i in di
284 —pan . C=V o ’ : 1 e sandstone layers, dark—gray, fine—grained, mediumbedded; and
oo M (284) Mudstone, olive—green; minor interbedded sandstone, olive— MY A (58) Sandstone and mudstone, interbedded. Sandstone, medium-gra 1 R A discontinuous light—gray tuff beds o few centimeters thick. SAMPLE
gray, 1— to 2—cm-thick beds 1 ' e A 1 FEET/METERS? LITHOLOGY?
283 - (283) ’S dst " : 2250 — very fine grained, 10— to 15—cm-thick beds, finely leminated, 14 \ AR SAAAR ~ IDENTIFICATION GY DESCRIPTION
300 —] - | andstone, ollive—gray. U U I calcareous, "salt—and—pepper," well—cemented; 70 percent of unit. mﬂm,,,,nm,mw,m 0 o
[ Prond 1275 — 58 — Mudstone, olive—green, carbonaceous. 13 1111 300 — T T s 7 WAy (13) Siltstone ond mudstone, dark—gray, thin— to medium-bedded, ripple m qJ N . ces
(57) Mudstone, olive—green, carbonaceous. FAn " A, " AaA crosslaminated. Mudstone layers discontinuous. Sharp upper contact. is - — Sill, granitic
181 =) 9 P AN - AvAaA Y p upp bR PR NG,
(56) Sandstone, pale—yellowish—orange, limonitic, fine—grained; XY .
58 coaly stems in row)t/h oaition. S 9 e 12 | x x_x_ (12) Tuff, light—gray, weathers chalky; sharp lower contact. 0190500200 % 59
57 g p AT 15 —'Pgi¥’0r 'porY’O" t last-supported
gg (55) Siltstone, dark—gray, thin—bedded, slightly calcareous. 11 —nxm'm‘mu'“ (11) Siltstone and mudstone, medium-gray, thin-bedded, massive 3:50% 0 %0 ._d——Conglomera e, clast-supp
282 —b| (180) Mudat . gg (54) Mudstone, olive—green. AP weathering; mudstone layers are discontinuous, whispy; bioturbated. - LR
— udstone, olive—green. — R XX XN — 1T i
325 - 180 o 9 51 so 2275 (53) Coal, clayey. 10 Iy TR . . E W Sandstone, massive
] 1 178 1111 1300— | I T NS T N (179) Sondstone, olive—gray, very fine grained, 2— to 3—cm-thick, &g 325 — Fan “Aaan " (8) Siltstone and sandstone, dark—gray, thin-bedded, finely lemincted. 25— :
0o 178 - beds, mud chips and wood fragments present. w7 (48) Coal, clayey. 8 — 100 (8) Sandstone, yellowish—gray, fine— to medlum—grained, massive 13 — {— Sandstone, horizontal laminations
(178) Mudstone, olive—green, poorly exposed. 4s (47) Mudstone, olive—green. bioturbated; o few Ophiomorpho burrows at high cngle'to beddir.\g; -
e e ) 177 | —f us (46) Sandstone, fine—grained, beds 10—-25 cm thick, local thin 8 upper 20 cm muddy. 12 — —San one, ripple layeri
::; _—_:m/wwx_ 1 (281) Sandstone, fine—grained, thin-bedded, quartz— and chert—rich. ) 1768 400 (176) Mudstone ond sandstone, interbedded. Mudstone makes up 80 r: yz 43 interlayers of siltstone and mudstone, plant debris. Upper 1 m is ? (7) Mudstone, dark—gray, sllty, thin—bedded (qo] Sandst ’ PP layering
VYU’ (280) Mudstone, gray, weathers into chips, poorly exposed. > percent of unit, olive—green, poorly exposed. Sandstone, rusty— 40 - dark—gray, massive, rubbly weathering, noncalcoreous, biotite—rich. & ' ' ’ o
9 ps, p y P 1768 —p y 700 i i =
279 e M I . : brown, fine—grained, thin-bedded, moderately calcareous. 33 2300 — Middle part of unit contains asymmetrical ripple marks; local (6) Sandstone, yellowish—gray, fine—grained in lower part and medium- 11 — — Sandstone, trough crossbeds or
350 (279) Sandstone, olive, fine—grained, quartz— and chert—rich 178C 1325 —» a0 (I I L I horizontal burrows on bedding surfaces. s grained in upper part, finely laminated, massive; hummocky sg hummocky crossbeds
[ - [ " —and— " 15— — - ]
sal t—and—pepper,'" 15—cm—thick beds. v 6 s (45) Mudstone, dark—gray, abundant plant debris. L 111 350 — L crossbeds. ) ) ' [ [ I I [ xI = Limestone, micritic, c talli
175 i (175) Sandstone, olive—gray, fine—grained, rubbly, thin—bedded, 35 g WAL | (44) Mudstone, olive—gray to groy, carbonaceous. (5) Sandstone, yellowish—groy, fine-grained, thin planar beds. . 10 L [T T or coqu'ina ¢ Crystasiine
noncalcareous, well—comented, quartz— and chert—rich “salt— 34 —hn "4 (43) Sandstone, fine—grained, thin—bedded, rubbly, mudcracks. 4% : . .
c'xnd-—pepper;“ contains ¢ few wood impressions several centimeters gg g ERIRITNY ] (42) Mudstone, dark—gray, carbonaceous. O ] D6806 P Slltstone.or clayey.s;thst':one; may
278 —» in dianeter; base is undulatory. 31 e —— 4 (41) Mudst live— b be I}Jass%ve, contz.iln horizontal
30 _’ww\ — (+09 CU T On:. ° ;ve green, carbonaceous. 3 (3) Sandstone, yellowish—gray, thick—bedded, very finely lominated, laminations or ripples
oal, sheared. local whispy clay layers; local ripple crossiominae; a few small mud
2325 — i ' *
28 — (39) Mudstone, olive—green, ccrbonaceous. chips near top of unit. Coal or clayey coal
375 — 1 111 11350 I O By 28 —) (38) Siitstone, olive—gray, thin—-bedded, clayey, carbonaceous. 2 375 — (2) Scnc}atone, yellowish—gray, very fine grained, medium-bedded. U) 75 — — il
(37) Coal. fine irregular lamince; some ripple crosslaminae. II 7 | 1
e ' . (36) Mudstone, olive—green, carbonaceous. — 25 = ] Shale, weakly to strongly fissile
277 - (277) Sondstone, medium—-gray, medium— to coarse—grained, thick— Mm,_,.,.,
R bedded, calcareous, quartz— and chert—rich "salt—and—pepper." (35) Sandstone, olive—gray, very fine grained, thin—bedded. ] M —— 4 Mudstone
173 (173) Sandstone, light—gray, fine—grained, thin—bedded, composed (34) Mudstone, ollve—green to dark—gray, carbonaceous. 1 — e
mainly of quartz and 10-20 percent gray chert. Massive. | 11 1 2350 — P (33) Sandstone, olive—gray, fine—grained, clayey, rubbly slightly, 3 — Mudstone, porcellanitic
, 400 — 1 calcareous; stems (3 mm diameter) in growth position; bedding surfaces pa— ' pn— !
A R 1375 g 1%s]y] v 100 UL y—
172 ) are mudcracked and coated with biotite flakes and coaly debris; beds UL ] e " — ]
(171) Sandstone, medium—gray, weathers dark brown, fine— to medium— are lenticular. . ' = Mudstone, carbonaceous to coaly
L 125 grcir:ed, :on:ulco;azuré poorl)t/ cem:nted. ;a:;t—;cnd;pepfze;,; mainly (3$Zmr‘;::tz::'c;:;;::;\texcept gray In upper 20 cm where plont 125 x‘r"x"-x-
AT quartz, chert, an eldspar; trough crossbedded. lan ebris N i . . . . . — =~ ~ S 3 —{X X X X
m : : present throughout; lower part has branches, twigs, and mudchips. u:{zqf:zg:tg‘::;‘ ;l;::_gzzy;ofégz—l‘sr:;;t?;-t:;n‘?edded; middle third o _,:%Q;t% (0) Sill, granitic. ":":":' Tuts
H pple marks. "‘x”x’*x"\ 2
170 TP (170) Sandstone, medium-gray, coarse—grained and locally pebbly, — (30) Mudstone, olive—green; minor fine—grained sandstone. . ke PR PR P, — > 2 _.-_‘?2:' tonit
s . \ . — ym s
o5 | 158 one thxclf bed, ?ucrtz— and chert—rich ‘scit—ond-—pepperi' trough . (28) Sandstone, gray—green, fine—grained, thin—bedded, calcareous, H prnd << Bentonite
111 1 1E00— P L1 crosslaminated in lower part; base eroded into underlying unit. — 725 quartz— and chert—rich “salt—and—pepper;" small trough crossbeds. 125 — c d interval
276 ) (28) Mudstone, olive—gray, acbundant carbonaceous debris. 1 - overe
169) Mudst . . b f i ips.
( ) Mudstone, gray, carbonaceous, weathers into chips MADISON RANGE COMPOSITE SECTION = '
LINCOLN MOUNTAIN SECTION (b} -c 1
Lower part of Madison Range composite section Numbers shown in this column of the sections are lithologic unit
1. 2400 — L NW1l/4 sec. 7, T. 9 S., R. 4 E., Lincoln Mountain 7.5-minute quadrangle, numbers. They are in sequence, with the largest number representing the
.. u50— o - {up5— _ Madison Range, Gallatin County, Montana. youngest or uppermost unit. Some unit numbers are repeated, reflecting
SAMPLE subdivision of the lithologic unit so that the computer would show different
| — > ° . - -
IDENTIFICATION FEET /METERS LITHOLOGY DESCRIPTION o lithologies within the unit.
0 o Each section is displayed as a borehole with increasing depth down
35 (35) Sandstone and mudstone, interbedded. Mudstone, dark— thin— i i i
] 3 . . gray, n section, 1 =
27-28 - 35 gg 35 D12343>- to medium-bedded. Sandstone, olive—green to gray—green, fine— to » in feet and meters. Data are presented at a scale of 1 in. 25
9 gray—g ' £ < . s PR - .
. . 2125 — mediumn-grainod and locally coarse—grained, thin— to medlum-bedded; t. Graphic resolution for individual beds at this scale is 1.25 ft (beds
275 L75 — Sl 1450 — (167) Sandstone, medium—gray, fine—grained, thin beds in upper part, 35 composed of chert, feldspar, and m?nor glauconite. Dark—gray wel;—- } less than 1.25 ft thick are not displa ed)
: 166-167 bt L medium Eeds In lower part, quartz— and chert—rich “salt—and— au rounded chert pebbles form local layers as much as 5 cm thick. U ) . play a
o ) : 3 pepper, crosslcmfncted. . : 33 4 Local tool marks, oscillatory ripple marks, worm trails. Arrows at left margin of each graphic section represent center of rock
273 D12922%= —f- - | (Zzzzbizzgzzzge,bz:ii;-g;ee:;b;:;e;el::hr:t?rl‘gwn—grolned, clayey, 165 (166) Sandstone, olive—gray, fine—grained, thin—bedded, crossbedded. 33 D7412» (32) S:ndstone, gray—brown, fine—grained, thick—bedded, argiliacceous; unit and correspond to unit number in "sample identification" column. Arrows
— . . . . 32 quartz, feldspar, chert, glauconite. Planar layering i t i i 7
272 122806> P T —| (272) Shale, dark—gray, coaly, poorly exposed. 163 184 (163) Sandstone, olive—gray, fine—grained, thin-bedded bedded 25 — part of bed; riossive—oppegring main part of bedylcu:c?lyns:‘:npv:n‘ma accompanled by a number with a pIEle of "D" (for example’ D12918) denote a
- — , - . — . —~be , crossbedded, i i i i
1 I P ‘ (271) Scndstone, medium—gray to olive—green in upper part, thin—, calcareous, ccrbonaceous. K crossbeds. Uppermost part of bed cut into lower port. Lenticular. C u.s. G601oglcal Survey Mesozolc fossil 1oca11ty (fOl’.‘ mOl].U.SkS) or paleObOtany
PR T P bedded, noncalcareous. 111 1 250 — P 31 (31) Mudstone, light—gray, weathers olive—gray; silty, and locally 10C&llty (for palynomorphs), and Correspond to number in SpeCieS list shown in
poro 1 500 — IR 75— 450 fissile. Minor interbeds of thin—bedded sandstone in uppermost tables 1-4.
part of unit.
30
270 - 182 — — 750 .
:2 (29) Scndstone and mudstone, interbedded, dark—gray, thin—bedded. O
] 28) Sandstone, olive—brown, fine—grained; u t 1 —bedded
i 111 SO N ( . g ; upper part, plane—bedded,
27 finely laminated; capped by wavy crosslaminated paper—thin silty
N B layers; lower part, massive. Quartz, minor chert.
(268) Sandstone, gray to olive—green, fine— to medium-grained, 2L75 — (27) Mudstone, dark—olive—gray.
268 525 — - quartz— and chert—rich "salt—and—pepper;" wood fragments; 1111 1500— [ | (161) Sand "
o structurally deformed. andstone, light—gray, fine— to medium—gralned, non—calcareous,
267 __,E;ww; (267) Mudstone, groy, chippy; and thin interbeds of sandstone, 161 composed of quartz and chert. Upper part [s massive. Lower part ’ =
256 — ’ gray, fine—grained, “salt—and—pepper." contains trough crossbeds, axial trend 360°*, plunge 50°*; parting
265 —») (265) Sandstone, gray—green, fine— to medium—grained, 1—em—thick 161 lineation trends 160°-340%. Forms ledge. 75
beds, trough crossbeds; wood fragments. ' =T
26 —>
— 25
111 1 2500— R L
111 S50 — I 1525 —
160 —
- (25) Sandstone, olive—brown, medium-grained, mediumn-bedded, ver
25 . g ' y
D12923»—*: Sliar el calcareous, quartz— and chert—rich "sclt—-and—pepper." Abundant
=" * debris of megafossils. 100 —
158 (159) Coal, clayey. A —— tra tra
— " rvn H
b - ———
138 (158) Mudstone, olive—green; minor olive—gray fine—grained sandstone. 2525 — M an ] 25 D13062—T" 1 (25) Limestone, light—gray, weathers pale—brown to light—purplish— :
264 575 —— 175 —>| (264) Covered. Float of medium—gray limestone bed. Slope contains L 1550 — 24R —.%“:w_v;—‘- (24) Mudstone, dark—gray, fissile, poorly exposed. L [ I 1 coquina, wel;—-cemented, ;orms ledge? Abundant nonmgrlnzub?vutvogmy'
abundant float of white calcite chips and larger pieces that have 157 ! L (157) Sondstone. Uppermost layers are olive—brown, muddy. Remainder Fn 222y . MOUNT EVERTS SECTION
slickensides. Small anticline to west. Fault inferred to lie Is olive—gray, fine—grained, thin—bedded, calcareous, quartz— and v, 2 - 24 — Geographic coordi : ° ! " ° ! "
nates:
concealed in this interval; strata are not repeated but unknown if — chert—rich "“salt-and—pepper®; broad trough crossbeds. o ] e i S tac dats7' 37" N 1ong L10740" 30" W.
p U755 D6804»~ MaA umn— i i
strata are cut out. 155 b 2 23 ) (23) Sandstone, medium—gray, fine—grained, tuffaceous, thin—bedded, (No section, township, and range grid system present.)
— ] s bloturbated. -mi 3 5
(156) Mucdistone. olive—green; minor thin siitstone layers. Poorly — 775 22 125 —> (22) Shale, dark—gray, slightly fissile, carbonaceous. Mammoth 7.5-minute quadrangle’ Yellowstone National Park, wyomlng'
exposed.
lss 21 —. (21) Sandstone, yellowish—brown, fine—grained, thin—bedded,
(155) Sondstone, olive—gray, fine—grained, thin—bedded, finely 111 1 2550 [ O 20 ' quartz—rich, poorly cemented ¢ e SAMPLE
— . — . .
1 11 1 B00 Lo 1575 — laminated, calcareous, low—angle trough crossbeds. A (18, 18) Sandstone, thick bed. Upper part, light—gray, fine— to IDENTIFICATION FEET/METERS LITHOLOGY DESCRIPTION
- N 19 D11927p=—: medium—grained, well sorted; quartz—rich, minor feldspar and chert; ) o
(263) Siltstone. ol ive—green, moderately calcareous. 18 - silicified; local burrows filled with carbonaceous mudstone. paiany
263 g y 153 : Finely leminated wavy and planar layers. Lower part, dark—gray, 37 Rhddgd! (37) Mudst dark— thin—bedded b
(153) Sondstone, olive—gray, very fine grained. 2uB - 17 150 — - massive, hematitic, fossiliferous. oy udstone, dark—gray, in—bedded, carbonaceous.
262 (262) Mudstone, olive—green and gray. 152-150 . e U o~ (17) Sandstone, light—gray, fine—grained, well—sorted; mainly quartz ! 36 G ks 1
148 (152—-150) Mudstone, gray and olive—green, carbonaceous. ARRAK and feldspor. Thin (1-10 cm), platy tabular beds, finely lominated; : D11920,1» : (36) Sandstone and conglomerate. Conglomerate in uppermost few
261 (261) sSiltstone, olive—green. 148 (148) Coal 2575 — 18 D130633= "ha miaA™’ slightly calcareous; local crossbeds with dipa of 2°-3°. ! centimeters of unit; clast—supported, well~rounded gray chert
525 — LA 7 L1 1600 — D (148) Muds"(one olive_grean 15 —opn ron (16) Siltstone, pale—green, silicified, carbonaceous, poorly exposed. pebbles, medium—grey. Sandstone, medium—gray, fine— to
’ ’ . — 50 X_¥X_X_X (15) Siltstone, dark—gray, thin—bedded, carbonaceous. % medium—grained, thin—bedded, finely laminated, quartz— and
(147) Sandstone, olive—gray, fine—grained, thin—bedded, biotitic, xXx%x%x 25 chert—rich lauconitic; interbeds of medium-gray mudstone
148 —) low—angle crossbeds. x T x X x ) $ 9 ’ 8rey ’
145) Sand N i i (23) Sandstone and mudstone, interbedded. Sondstone, gray, fine— XX ™
260 (260) Siitstone, olive—green; thin Interbeds of scendstone, ( ) Sandstone, medium—gray, fine—grained, thin—bedded (1—-2 cm i ined ol tzerien : b il . . X X X X s (35) Tuff, porcellanitic, white, pink, pale—green, aphanitic,
light—gray, calcareous, "salt—and—pepper." thick), calcareous, quar*z— and chert—rich "salt—and—pepper;" local » gra » calcareous, quartz—rich, a few broad low-angle trough 175 — XXX x* 3 thin-bedded. Lithophysge up to 0.5 cm diometer.
s - shaly partings; interbedded olive—green mudstone and plant fragments 3 crossbeds; plant debris on beds. Mudstone, gray, very carbonaceous. :x:x:x: 34 (34) Sandstone, light—gray, fine— to medium-grained, thin— to
FoXs in lower part. Upper 0.5 m Is clayey, plane bedded to undulatory; 22 (22) Mudstone, olive—green in lower part, gray in upper part. 14 =5 X x (14) Tuff, light— t di Ilaniti . 33 medium—bedded, plane bedded; quartz, chert, feldspar. Mudstone
550 ::: 1625 D6773 =Bl —hw (1;:1-;0;‘:::;0;2 g::til(y troug: c;ossbedded. Forms massive outcrop. 111 1 2600— I | (21) Sandstone and mudstone. Sandstone, medium—gray, fine—grained, ":":":“ lqrninqt;d lgwecth:r:ﬁi;x::—g;:)églgz;z;edc:r:;;n::ry finely 32 lenses 1-5 cm thick and 5-20 cm long in upper part. Forms ledge.
. . — — # . rk—gray, carbonaceous. —- . ’ : : ; in i
250 1 [ T I | (258) Limestone, dark—gray, thin-bedded, poorly exposed. gray 21R well—cemented, finely layered, very caicareous; surfaces contaln :x:x:x: 32 52 (32) Sandstone, medium—gray, thin—bedded. Thin interbeds of
528 142 N e VTN (143) Coal. carbonized plant debris; horizontal burrows on surfaces and within xEx %% x 81 pale—yellowish—gray bentonite.
257 200 oo, (142) Mudstone, dark—gray, carbonaceous. 218 sandstone; upper part rippled. Mudstone, dark—gray to ollve—gray. x:x:x:x 31 e 50— UL
W XX X% 31 . . .
‘ ‘ ‘ ' - -l 20 D12354 3] 20) Mudst . dark— ot O ‘ X% 3 (31) Siltstone and mudstone, interlayered thin beds, dark—gray,
256 (256) Sandstone, olive—green, very fine grained, to silty at top, 13 >_, T J (20) Mudstone ark—groy ossiliferous 1111 200— R :x:x:*: 31 carbonaceous. Local thin interbeds of light—gray bentonite.
rippled. 140 — S00 ) — — LA (19) Sandstone, medium-graoy, fine— to medium—grained, thin-bedded, x X% x%x 3
P e treaes St well—cemented, very calcareous, volcaniclastic; a few shaly XXX
255 (255) Mudst 1i i 2625 —j 800 partings; contains some carbonized plant debris, sand—sized ":":x:' D6799-B3 (30? let:'st?na, dark—gray, thin-bedded, carbonaceous to coaly;
875 — udstone, olive—green, weathers into chips. 13g-138 1111 1650— IR (138) Mudstone, ollve—green, weathers into chips. fragments of coal, and casts of plant stems in growth position. 13 L 30 minor siliceous mudstone.
XX e X5 (13) Tuff, pale—green, porcellanitic, massive, forms ledge;
254 ~ples (253) Sandstone ray—brown. fine— t i . (138) Mudstons, dark—gray, very carbonacseous. :x:x:x: marker bed. 75 — A
253 — very cclcureo&sg szme i .lasne o medium—grained, thin-bedded, 157 (137) Sandst i e : . 18 _,mmm o (18) Mudstone, olive—gray, locally fissile. Minor interbeds of %% xXx 28 -
) pples. andstone, medium-gray, fine— to medium-grained, very P e, siltstone to fine—gralned sondstone, thin-bedded, calcareous, X 28 — 25 - (28) Bentonite, pale—yellowish—gray.
252 — calcareous; weathers into 1— to 2—em—thick beds; plane bedded and a C—— "anvnn arb t | P | 225 — % x*x 27 ; > i
) fow trough crossbeds: local shaly partings. pvn, -| carbonaceous to coaly. oorly exposed. * * 26 — (27) Siltstone.
251 _,mm"% (zileS;::StO::éufz:k—gr:y.i:?lco;eo:s; lenses of limestone, 2650 m__m 2, = (26) Bentonite, light—gray, "popcorn'—weathering texture.
A A — f . anitic, . ] — i i i
:ﬁg o, 700 e 4 (249) MUdsione olive_f_’ ¢, har 1675 —] I T I I I o, 20| 23 s TR TR TR (24) Bentonite, light—gray, “popcorn“—weathering texture.
o fvwn 22 - . . green. v T —— 21 - (21) Tuff, porcellanitic, mediumgray, thin—bedded.
2us - 55333 g;:‘;::g:: Tli;;/\at—g;z;n'fine sroined. thinbodded 136 — : 20 L 111 100— ey === (19) Sandstons and siltstone, interbedded, dark—gray. Sandstone,
. — . — . — , very 18 - fi ined, thin—bedded
2u6 ] - - ! a . - e very fine grained, in—bedded.
244 g:g = T:‘L::r::::. q:?r;z lcxnd ch:r?—rlch ds?lt—ond—;peppag, lclqyey in . 75 o { (18) Siltstone and mudstone, thin—bedded, rubbly. Siltstone forms
. , which also contains wood fragments. pples in 1 11 1 250— dark—gr knobb I—shaped tion—like struct f
L gray, knobby, oval—shaped, concretion—like structures c few
242 —», sandstone have 30—cm wavelength. 12 - 18 —») centimeters across; internally finely lominated,
41 . 241) Sandstone, medi ray, fine to medi rained. thine t 135 ] noncalcareous, carbonaceous. Mudstone is medium—gray,
(241) °dium—gray um—graine in— to 19m (135) Coal. 2675 carbonaceous.
725 — medium-bedded, rippled, very calcareous, wood fragments. 133 L 11 1700 — L —_ A (134) M ¢ . 17 (16) Sandstone, mediumgray, medium-grained, thick—bedded
1 e R udstone, olive—gray. ' - ; . et ;
40 ] (240) Mudstone, ol ive—green. ] Y gray ) 18 - burrowed, noncalcareous, quartz— and chert—rich, glauconitic;
(133) Saondstone, olive—gray, fine—grained, 1— to 4—cm—thick beds; 16 125 — - top 1 m is trough crossbedded.
bedding surfaces are muddy, blotitic, aond carbonaoceous. 17 — . (15) Sandstone and shale, interbedded, medium—gray. Sandstons,
2388 L 505 —f (239) Sandstone, siltstone, and mudstone, interbedded. Sandstone, 132 — 1 7 rippled beds 1-3 em thick. Shale, layers o few millimeters thick.
" olive—green, fine— to medium-bedded, noncalcareous, locally rippled, 275 — 1 D6799-A>_, (14) Sandstone, medium—gray, fine—grained, mediumbedded,
2398 —») thin-bedded; forms units agbout 0.5 m thick. Siltstone and mudstone, (131) Mudstone, olive—green 11 — (11) Tuff. light—gray. glauconitic, quartz— and chert—rich '"sclt—and—pepper;" some
258 _F olive—green, carbonaceous, weather into chips; horizontal burrows. o1 ' 9 . L, 2700 — D (10) Mudstone, dark—gray, thin—beddad. A few thin interbeds of 13 —» carbonaceous debris; burrowed. Load casts at base.
V111 750 — Ll (238) Sandstone, gray-brown, fine—grained, thin-bedded, calcareous. 128-130 1725 — 525 (130) Sandstone, olive—gray to gray, fine—grained, "salt—and— 10 —»| (9;'_?_:::9'7){ ::zt::lte‘ 12 Sl (13? Sandstone, yellowish—gray, fine—?rcined, thick bed; quartz—
- _ pepper.” thin-bedded. | aos . . (8) s lt.t 9 3 y- : 1 —_ rich, lesser chert, and feldspar, minor glauconite, noncalcareous;
128 — N o iltstono and claysy siltstone, dark—gray, thin—bedded, ripple 19 —». burrowed, probably Ophiomorpha.
129) Sondst t itstone, - , , . . -— . - . )
(plc):ntcrf‘r:gr:::taQ siltstone, dark—gray, muddy, rubbly, biotitic '73 — ( c):rossbedded. a 1 150 P —»l (12) Sandstone, light—brown, fine—grained, thin—bedded, basal
(237) Sandstone, siltstone, and mudstone, interbedded. Sandstone, 127 ) 1 _ _ . I 6) Siltstone and clayey siltstone, dark—gray, thin-bedded, finely 8 part is bulbous (load casts).
olive—green, fine— to medium—grained, noncalcareous, rippled, thin— (127) Sandstone, medium-gray, fine— to medium—-grained, 1- to 2—cm- ( :c)mizr;g::::z; dO:’;r%;iy;n;i::ertgr@:l:m—};;jin:i. thln—ﬁedded, {11 1 300— 950 FM laminated, ripple crossbedded, noncalcareous. ! . (10) Sandstone yellowish—gray, fine—grained, thick—bedded. Unit
2378 — bedded; forms units about 0.5 m thick. Siltstone and mudstone, 128 thick beds, quartz— and chert—rich “salt—and—pepper," broad trough 16 J o onecaaus ¢ 9 ic sa end—pepper, B D6 »pn (5) Sandstone, medium—gray, fine— to medium-grained, clayey, : :: (s§o§msdbctrse o1‘bcliff.d
olive—green, carbonaceous, clayey, form chips; horizontal burrows. — crossbeds. oW . noncalcareous; thoroughly bioturbated; generally massive appearin i — - e tener u‘jflomwe ; ;
- 9 yey P ur 15 2725 — B TN mj (15) Mudstone, olive—green, poorly exposed. 5 — but remnant patches of fine iomination. Upper zort is welTp s i >0 —> (42}1?0“:’::":' mtcl gra)é.. U;;per :art lsbp;:n: bgd:?d, h
| ) ] - _ T . _ _ . . . in—bedded. ower part is trou crossbedded; iomor
(236) Sandstone, medium-gray, fine— to medium—grained, very v 11 1 1750 TR ¥ . (125) Sandstone, medium-gra fime t a Ched. thinbedded 14 (1‘:)l§cndato;§. ng:lt grgy. fin: grained, mainly quartz, chert, and . _l indurated, contalns Ophiomorpha burrows. e ot hig: angle to b:dding. P pha
236 —») calcareous, composed of quartz, chert, and feldspar; forms massive 125R —»| : ot b and cl'\ert——rlchg”s)c:;t-— n:— 0 mec!um ?”"“e . t‘"_ : ed, eldspar, 25—-cm—-thick beds; sheared. (4) Sandstone, medium—gray, very fine grained to medium—grained, 3 I (3) Sandstone, thin— to medium-bedded.
: outcrop but weathers into layers 2-3 em thick; trough crossbeds (q:rosgbgdg § chertmrich a pepper,' calcareous; troug 138 thin—bedded; clayey, poorly sorted, bioturbated, poorly indurated. 175 — (2) Sandstone and siltstone, interiayered, olive—gray to dark—
2350 o, PR present in most of unit, strike of axial plunge is 130°. Thickness ] . o o 3 —» (3) Sandstone, light—gray, fine—grained, medium-bedded, well sorted, 2 —f. gray, thin—bedded noncol::creous quort;— ond chert—rich.
2358 _,m‘%m AR of unit Is irregular along outcrop. 1258 —) 138 _’x"wm“jvw\,\w“‘% (13) Mudstone and siltstone, Interbedded. Cyclical repetition of F] 325 — —»! quartz, chert, glauconite; locally silicified; trough crossbeds. Sandstone is fine—grained to very fine grained, finely
. (235) Mudstone, siltstone, and sandstone, interbedded, dark— from, top to bottom: olive—gray very fine grained sandstone, olive— 2 — 100 g (1) Saondstone, greenish—gray. fine—grained, thin— to medium-bedded, lominated. carbonaceous; minor laminae of carbonaceous mudstone.
233t L gray. Mudstone and siltst I d | d 124R — dst jark dst that th to ch 2 D11690>~ ! beds and o few t h g ! : (1)'s
2 . stone, clayey, woody, poorly exposed. 1248 ) 124) M | gray mudstone, dark—gray mudstone ot weathers to chips, olive—green — plane beds and o few trough crossbeds; calcoreous, quartz, chert, —» el 1 andstone, medium—gray, fine—grained, thick—bedded,
2350 L., 800— :36[8([)5|>—’ Sandstone, fine—grained, thin—bedded. 14 1775 i (124) Mudstone and sandstone, interbedded, poorly exposed. - 1 11 12750 L L ) mudstons. Olive—green mudstone dominant. Intermittent exposures. 1 D11689¥ sl glauconite. Thin interbeds of mudstone, dark—gray, carbonaceous. quartz— and chert—rich "salt—and—pepper,” muddy. Forms ledge.
234 L (234) Sandsténe, olive—gray, fine—grained, very calcareous, small v A A
233 —» trough crossbeds, sharp basal contact. 1240 i 1111 200— [ I | PR A
123 —») (123) Sandstone ra very fin ined dd tgal t—and— " 13D i POTIRIC IR S o IR oW (0) Siltstone, medium- to dark—gray, thin—bedded, finely
232 —»f. -"'l ,» gray, Yy e grained, muady, sqa angd—pepper, PAAA - AMAAA H S
thin—bedded, carbonoceous bedding surfaces. PADER PN temingted, carbongesous.
i121-122 —>] 350 — Lo oy
(122) Mudstone, gray, calcareous, carbonaceous; includes some coaly et VWA AV AN
i 13E —» I I [N I M s
— 250 120R —) material.
(120) Sandstone, gray—yellow, fine—grained, 1— to 2—cm—thick beds, 2775 —] a e
825 — 1208 1800 — —>| “sal t—and—pepper;" upper half is plane bedded to ripply bedded.
| I I [ I |
13F P P T T PUR N
el 1] —> 0) Mudston d mi Iltston Interbedded, dark— hin—
118 550 ) ( 8 e and minor s stone, Interbedded, dark—gray, thin
(118) Mudstone, gray, carbonaceous, forms chips; poorly exposed. 136 — bedded, carbonaceous, siope—forming.
118R -]
128 — 830 P (12) Sandst I Ight— i
1188 -] 28 3 one, ght—gray, fine—grained, thin—bedded,
(118) Mudstone aond sandstone, interbedded. Mudstone, olive—green noncalcareous; 90 percent : i i 375 —
. . . H quartz, chert; disseminated organic
231 —» 118C — Sandstone, olive—gray, very fine grained, clayey, carbonagceous, plant 11R D6773-A " debris; coaly partings on bedding planes.
hwn fragments, finely lominated; about 15 percent of unit. L |2800—‘ L (11) Sandstone. Upper part is mediumgray, very fine gralned,
] . 180 —fr ot lcareous, falntly ripple—laminated; | interi d
850 1 . Rt B ca . y pp aninated; less common interiayers an
[ P 1825 =" 1 ™ partings of siltstone and clayey siltstone, finely laminated,
v | . Lo L,
g calcareous; biotite and lignitic flora!l traces present on bedding
117 =0 T 10 - plones. Lower part is mediumgray, coarse—grained except for
— (117) Mudstone, dark—gra carbonaceous g —han —— i H grey N P
, gray, . H _"W‘ e ] fine grain size in uppermost strata; thick—bedded, noncalcareous,
- - - * quartz— and chert—rich "salt—and—pepper;" coaly partings; trough
118 (116) Sandstone, gray, fine—grained, 1— to 2—cm-thick beds ) ' ' :
0 . . . , plant crossbeds.
fragments, ripple crosslominations, poorly exposed. 7 —) (9) Mudstone, dork—gray.
2825 — (8) Sondstone, light—gray, fine—grained, medium-bedded, hard
9 gray 9 . ' ,
230 875 — N TR I 115 \ 11 1 1850 L noncalcareous, composed mainly of quartz ond 15-20 percent chert.
. —._ L at (115) Mudstone, olive—green. 8 =g Contains minor plant debris and a few silty to clayey partings.
VW, ———— .
AMAMA 114
113 (114) Sandstone, olive—gray, very fine grained, 1— to 4—ecm—thick .
(1?23185:4 girgely lcrln;ncted, muddy, carbonaceous, plant fragments.
- - (227) Sendstons, med! e e : sintond, TV araen: ‘ IER FORMATION FROM GREENHORN RANGE, SOUTHWESTERN MON
. gray, fine— to coarse—grained, "salt—and—
pepper,” noncalcareous, composed mainly of quartz and some chert; 112 (112) Sondstone. Upper few centimeters is olive—gray, silty, b4 L]
trough crossbeds throughout; lowermost part contains mud chips. clayey, plane—beddad. Remalnder is medium—-gray, fine— to medium- 11 1 2850 — [N I
L QUU—__ 2_>s| 1 = Linear sole mark oriented 160°—340°. Sharp lower contact cuts m 1875 — grained, massive but locally weathers into beds 1-2 cm thick, quartz— TO MOUNT EVERTS IN YELLOWSTONE NATIONAL PARK WYOMING
2278 —» into underlying strata. 110-108 and chert—rich '“salt—and—pepper,” trough crossbedded. Lower part 7 ’
226 —» (226) Siltstone and mudstone, interbedded, ollive—green. 108 contalins a few current—ripple morks. 5 -
225 —» (225) Mudstone, dark—gray, carbonaceous. (111) Coal, silty and muddy.
221 (224) Coal — 575 (110) Mudstone, dark—gray, carbonaceous. (4) Sandstone, medium—gray, mediun- to coarse—grained, By
2;:11 —> (223) Wod t y 107 - (109) Mudstone, olive—green. L 875 noncalcareous, quartz—and chert—rich "salt—and—pepper;" local
— _ . . . N . . .
. _F (22, Mudstone, odxve :r:en . . (108) Mudstone and siltstone, interbedded, olive—green, rubbly. . 2875 — ;hert p:bbles, abrupt changes in grain size. One bed has root . Manuscript approved for publication December 13, 1989
551 925 —| . udstone and sondstone, olive—green, interbedded. 108 ragments or branch on surface. A 2—cm—thick c?ul seam present In R.G. TySdal, T.S. Dyman, D.J. NIChOIS, and VV.A. CObban
2208 - (221) Sandstone, olive—brown, carbonaceou lant f t 1111 1800 — [ | (106) Sandstone, dark—gray, very fine grained, thin—bedded, upper part. A few trough crossbeds; local parting lineations;
2208 o . . s, plant fragments. noncalcareous, carbonaceous, clayey and rubbly in upper part. forms massive outcrop. Some slickensides. INTERIOR—GEOLOGICAL SURVEY, RESTON, VIRGINIA—1390
220C —| (220) Mudstone, siltstone, and sandstone, interbedded, olive—green, 105 — ) (3) Mudstone, medium-gray. 1990
2200 —»] poorly exposed. Y =Bl | (2) Sandstone, medium-gray, medium— to coarse—grained, non—
e _F ) . ) . | ! . n For sale by U.S. Geological Survey Map Distnibution,
L (218) Sandstone, olive—gray, fine—grained, thin-bedded but weathers 104 T ] 3 D6801L P T o calcareous, quartz— and chertc—rlch, sal t—and—pepper. A few Box 25286, Federal Center, Denver, CO 80225
massive, quartz— and chert—rich “salt—and—pepper.” e (104) Sandstone, olive—gray, medium—grained, thin-bedded, moderately 2 i SEERN RN trough crossbeds; forms massive outcrop: slickensides.
218 (218) Mudstone, ollve—green. calcareous, quartz— aond chert—rich "salt—and—pepper." 1 —| —= TR . . Any use of ade names in this publication 1S for
| L —=< (1) Mudstone, dork—gray, siliceous, weathers into chips. descriptve purposes only and does not mply
endorsement by the U.S. Geological Survey




